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m^m i ] m%mm<Dm t tz nn^mm^^m^^mx^ im 

s 3 ^taao^teo 

[»I9] & # <7? #it^ t, g « c7) tz ® <d ~ a - n > s: # & 
iiiiii-rsxfi ; 
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i^j&^-C-f >3ra^- ht*i€ ; 

[W^IjU 0] v-f hv^^EGF, PDGF^ fz\±^<7)m."k^-^&&, 

m i o Kmm<o^m 0 

> fflt;M 9 i:fe|(Dj'go 

[If 1 4 ] figgE^BDNF, GDNF^ J; tfNGF, $ {i * <7) j&a^r £ 

tf , 1 3 ^tasto^ffio 

HE;*; U ^-tl^tLt ^|i±t n ft^fc, ^ a. - n > K L#mift 
*y ho 
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[itai 9] ^~*>v>m, rjv7M?-i, Ash, 
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[000 1 ] 

wmmm 

Ife&jtfrt «> HARRISON'S PRINCIPLES OF INTERNAL MEDICINE, 

H2^> ^23)^, Isselbacher, Braunwaid, Wilson, Martin, Faucis J; ?j?Kaspe 
rgj, McGraw-Hill Inc., -^-3-^^, 1994, pg.2275 0 ft&iiW-ii^ 

[ 0 0 0 2] 

t*^5ifrf*o craji, 2276n) 0 

[ 0 0 0 3] 
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[ 0 0 0 4 ] 

Jiff T£vf *CJ:o T#@# if h fi & yn-tr^^i&^^-e^So 
[ 0 0 0 5] 

<ii, a^tt-c** ; fitm, tfcl&te^fei*o 3Ei=^eti^3^n 
i&fe «fc tffciMj^o 2o(7)#ct)^b^> &®L<z>mfc*G-r& :^y-t>-^fr 
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<Rog£1£ti, jvseH <bHljiL#«>o 

[ 0 0 0 6] 
[ 0 0 0 7] 

o 

[ 0 0 0 8] 
[ 0 0 0 9] 
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*tuu ztih&igm*-?, wifflsa, #c#«aife. liisa, 
«ta f *^^*<Dfc*CTffil4t LT^rffl-e*s^o^^#i4S:^ri-&o Procko 

p, D.D. Science : 26: 71-74(1997) 0 #fj&#ffl|k(BMSC)c7) ,1 <£> *° £° a. V- — > 3 > ti 
, mVtmm^m^T^fOsb^iiitm^ilCK. Inabaj^ 3. Experimental Med. 17 
6:1693-1702(1992)), f ©W^ttiJ: ? I:, ^a-n>^ILT 

D. Experimental Med. 176: 169 3-1702 (1992 ) Q 
[001 1 ] 

^^■Cohnheimcofl^n J; 0 t, :R$Dfcjg*l&3 *lfc 0 3 - Cohnheim, Arch. Path. A 

nat. Physiol. Klin. Med. 40:l(1867) o Cohnheim^ ^v§'I4T— V y&M'fcWi 

mmmtiK turn** a o*#f® t ^ iwa^ «t <9 * t ist^ u ^ 0 ■& *t 

* fc^-^ufco ftot, Cohnheim^^t^fi, #f|^\ gtjftgMgoft 

t v> 9 nrt^'tt^^Se L £<> <Dffl&&mifoV>m f±, 1867^<7)Cohnheim<7) 

fft^JSLJH, ^-hcO^-ep^^tLTi^o Wx.tf, R. Ross, N.B. Everette, 
R. Tyler, 1. Cell Biol. 44:645(1970); J.K. Moen. D. Exp. Med. 61:247(193 
5); N.L. Petrakis, M. Davis, S.P. Lusia, Blood 17:109(1961); S. R. S. Ra 
ngan, Exp. Cell Res. 46:477(1967); J.M. Davison, INFUWTWTION: BASIC PRI 
NCIPLES AND CLINICAL CORRELATES, D.I. Gallin, I.M. Goldstein, R. Snyderm 
an|i(Raven, ^_ 3 _^^^ , $g2)R. 1992, pp. 809-19; R. Bucala, L.A. 
Spiegel, J. Chesney, N. Hogan, A. Cerami, Mol . Med. 1: 71(1994) £ilHS) 0 
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£ ?zKM'<h%l~Z:^& £ t £zFnti"&o Prockop, D.J. Science 26:71-74(1997) 
[0012] 

Cohnheim<^f^^ £ fi^fjES *IT^£ Wttl #glrt>\ e> 
m-^M^fflJI&K^t L#&mB&£^i> t H^|?S^IiE» s , 19704p^^ ( f n 
oTtFriedenstein^^^ttl^ft*^*, fijffl £ 0 A- 3 ■ Friedstein, 
U. Gorskaja, N.N. Kulagina, Exp. HematoJ. 4:276(1976) Q Friedensteinjj; > 

3 D^-H5"fb1-St^Sr*i-2. t $ £ fc-C*ofco Freidenstein<7);j$fj 
JW^Ugfli, 198Q^^^h^^ #^Piersma^ J:^|WI^^ ioT 

JJaIBIcS ft£: CA.H. Piersma, R.E. Ploemacher, k.G.M. BJockbank, Br. J. Haema 
to"l. 54:285(1983); A.H. Piersmaf,^ Exp. HematoJ. 13:237(1985))^ J; y=0wen 
£ IWlUfo C.R. HowJettf^ Clin. Orthop. ReJat. Res. 213:251(1986); H.J. Ma 
rdon, J. Bee, k. von der Mark, M.E. Owen, Cell Tissue Res. 250:157(1987) 
; J.N. Beresford, J.H. Bennett, C. Devlin, P.S. Leboy, M.E. Owen, J. CeJ 
1 Sci. 102: 341(1992) o * ft k&tFfl&oifiJF&CM-E. Owen^ j; yrA. J . Friedenstein 
Cell and Molecular Biology of Vertebrate Hard Tissues, Ciba Foundation 
Symp. 136, 7 ^ i ; _ , 1988, pp. 42-60; S.L. Cheng 

f ?> Endocrinology 134:277(1994); A.I. Caplan, J. Orthop. Res. 9:641(1991 
); D.J. Richard^ Dev. Biol. 161: 218(1994) 0 s ■ Wakitani, T. Saito^ j; if 
A.J. CapJ an( Musc1e Nerve 18 : 1412 (1995) ) ji , MSCs^ , 5- 7- if ^ ^ y > £ J; yr 
T > * -r v- T ) > B(Fungasome , Gi bco) £ fljv* j&Jl ^ J; 19 , ^Ifflflk j3 «fc tF|f 
&~5Mtl"f~& £ t ^"^IfiELTto D - Phinney(Prockop, D.J. Science. 26:71-74(199 

7))ji*5£, r > * t- v *) > B Ci^ g/mi)#^-rMam> ^fflia^^^Mia* J: Xfffi 

*§\~ftik'tZ> t Ltz ; A. 3- Friedenstein, R.K. ChaJakahyan, U.V. G 

erasimov, Cell Tissue Kinet. 20:263(1987); A. Keating, W. HorsfaJJ, R.G. 
Hawley, F. Toneguzzo, Exp. Hematol . 18:99(1990); B.R. CJark^ £ ^A- Kea 
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ting, Ann. N.Y. Acad. Sci 770 : 70(1995) Friedenstein<7) Jfcfgg^pX L T 

*fc#^imia, strain *3«t ^if i^i: ? i^ftt s ^ t^ii l 

to 

[0013] 

b&MK m-r^ZZ* <om&LK itM < ^ fr^f ^ ^ 7°tf& & o Friedenstein(A 
.J. Friedenstein, U. Gorskaja, N.N. Kulagina, Exp. Hematol . 4:276(1976) 

v^^#«^ffioi§*«f*-cJfcie«i^^v^*, k h#|i-eti30%^^-e^^(M. 

E. Owen^ j; y?A.3 . Fn'edenstein, Cell and Molecular Biology of Vertebrate 
Hard Tissues, Ciba Foundation Symp. 136, y-f'J — , ^- ^- ^ .x ^ — , -f^'J 
^, 1988, pp. 42-60; S.L ChengP,^ Endocrinology 134:277(1994); A.I. Capla 
n, D. Orthop. Res. 9:641(1991); D.J. Richard^ , Dev. Biol. 161:218(1994) 
; A. Keating, W. Horsfall, R.G. Hawley, F. Toneguzzo, Exp. Hematol. 18:9 
9(1990); B.R. Clarke J; zfA. Keating, Ann. N.Y. Acad. Sci . 770:70(1995)) 

o &%Kmfewtfe%3kmm&.<Qfai? mm&2 ttzit3Mm, t lt 
7^ni^f> 1 * «t y iva ^ - r y a x v&mmv 

fl&S'W h 'J ^ ^ ^ CM-E. Owen^s j;o«A. J. Friedenstein, Cell and M 

olecular Biology of Vertebrate Hard Tissues, Ciba Foundation Symp. 136, 
y-f'J — . •^-■^-^.X^ — > /f ^ijx, 1988, pp. 42-60; S.L. Chengf, N Endocrin 
ology 134:277(1994); A.I. Caplan, 3. Orthop. Res. 9:641(1991); D.J. Rich 
ardp,^ Dev. Biol. 161:218(1994); A. Keating, W. Horsfall, R.G. Hawley, F 
. Toneguzzo, Exp. Hematol. 18:99(1990); B.R. Clark^ J; y?A. Keating, Ann. 
N.Y. Acad. Sci. 770: 70(1995) ) Q ft *r«<7VhM f±> VII HT-P*l}*in; 

C0« tlS^ <8 »4, ^?-n^>7 (IL-7)^ IL-8^ IL-n £ «fc ETO<BUI& 



(11) %$3k2 002-5 13545 

»ioT^i?^ 0 LfrLftfrtb, v<y^ <y^*\ joJz^th 

^ <7>MSC^ ^ ^ V y , 1,25-7 1 Kn^yH?5>D 3 , £ (J BMP-2</) 

J:^£+r^f h ^JS^LT, #MJ9&Ct; Fn^fyTAN r OVISTS* 

nn^-i:, 3§PJ1, J£> (A.J . Friedenstein, U. Gorskaja, N.N. Kiflagina 

, Exp. Hematol . 4:276C1976) : 5-51) Q /y^f y BCFungasome, Gibco) £ ^ 

^^5- T ^f^f-^> t , J /c(iT>*f y"J vBfijtElt^^T, S. Wakitani 

T. Saitoh x CM-II . Cap1an(Musc1e Nerve 18:1412(1995))^ 5-x^v-^-v 
> & X V s T y * fy'J^Blcj;!, Jjyg H J; V) , MSC#* j^^^ =fc W§ ^Mbi" 
&£t£*|IEL*:o D - PhinneyC^^^^- Mft&fiK T > * -rV 'J > BC1 

^ g/mg) j^^Sm. =t H^fc L , * *l P> V X 5 * )V \z 

[0014] 

MSCco^n^-r^^^^^^ Friedenstein^ffl^^ J: o fcMSCoJgg^ 
^Tff&fo^Tt (A.J . Friedenstein, U. Gorskaja, N.N. Kulagina, Exp. H 
ematol . 4:276C1976)) 0 Mtt±\ 1987^12^ 22 g K$kffZ fr*:*S#iflfr 4 > 714 > 

MM & . itjffll&IB^TS * ffiffl I" S J& ft £ t & K , $k{% £ *l & o 
[0015] 

MofrVffiftlgvyyfr-^l*, 1990^j^ N j; 19^1-^^11^ v-y a >£H 
in;tmfco W&tf, 1992^2^ ll B ^^^tL^*@#^»5, 087, 570 

M $ tt ^ jflL#ffli^ia^ % \± % ^< t l ^ x « # s a «j it * * jr ft k ^ 4 

&v> 0 j^oMJi, #^co^-*-^^ri-S'ftb^Hmco|^*^ J: ot#f.HS 
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[0016] 

1997^ 5 jf 27 H K^ff $ fife * S#ff ^5 , 633 , 426^- (i , ^jfiLffll^<7)^bi3 =t 

mm & «t a 5 r 5Wt k *t -r & , m * % mm ^st* *m n-r & <?> k mm ? *i# & 0 

[0017] 

1997^ 9^ 9 B KHfx $ tL * S#fF » 5 , 665 , 5 57^ ( J , v - # - CDftfl09^^ 

-r £ awn^s * frm-r & £ t & mm $ *l fc m. smmfo £ t>m k m 

[0018] 

1995^6^50 K&ft2tlitXm®Wm5> 75 3> 5G *%\*, 5MfcOMfc3!lO:£te"r 
[0019] 

1998^5^190 fclfrfr 2 ft £*S#M 5,753, 505-^ji, ^9CPS®<7)ngfLSj^K7) 
[ 0 0 2 0] 

1996^8^ 6 B fcl&ff £ ft IH#W»5 , 759, 793^- , fig'ttW SrSlfc $ ft 
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[ 0 0 2 1 ] 

1998^8^ 4 g ZUtz* S#fp^5 , 789, 148^- (i , jffl]|&#fli<z> ft <7) * y 

ot^y7>fty'J ##£T-^&^< g^^itte^&< £&0.05 

[ 0 0 2 2] 

afS^-e h 9 V ^ "7 ^ ^ hi-^co^ &ifcS£«J^-C&&o Prockop, D.:. Scienc 
e 26:71-74C1997) 0 f 0 T N MSQ± N &fe^te&-^fcffl-*-*> fc*^ 

H-e*£o CProckop, D.3.(_h| B )) 0 
[ 0 0 2 3] 

£ m o a^Wtf * o 1994 ¥ 5 ^ 17 0 fclfrfr £ tt * g#ft ^ 5 . 476 . 997 ^- f i , 
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[ 0 0 2 4] 

1997^11^ 25 0 ^^fT^^^^SWIt^ 5 . 690 . 927 ^-^. t M^BM* 
[ 0 0 2 5] 

19984^ 5^ 19 H 9 fl tz * g#ff #5 , 753 , 491^- (i , ^± ft HHIJjIt L 

Kit, m&m\*> ^ fmgfiiMM, &zv s zfit! > <D7FmkKhffi!}&nm 

C07l{i, t^*"?**), **UdU 1996^12^ 3H^^ff?tL^^S#^^5, 580, 7 

, itgis: * tz itnmwmm* , r 3 u - <^>* > 3 v - > <z> ^ > &a 

[ 0 0 2 6] 

1998^5^19H^^?a^*S#It» 5 . 753 . 506 ^-i±, ^tiKJ: i9W?LiJjtlK 
1) f SrJSf # L 4 "C 10 9 ^ 4 -ete^i" £ -f > e h n ^ IK * Bjf^ L T 

t&m<D?z#><7)M^% y - ^ t Lxmmztir^&o 

[ 0 0 2 7] 
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rn^K p§/T?titv>^ 0 ^oms^i*, ^MJiaMv-*-^ «fc -^T#m#ft 

; SSEA-1C— ) ; SSEA-3C+) ; TRA-1-60C+) ; TKA-1-81C+) ; £ J: ZfT U 

t*^7r^-^fC+) 0 l oco*^il#-C(±, HS$><£>*fflJ8&fi, iE^^^M^^ 

[ 0 0 2 8] 
[ 0 0 2 9] 

Hf»f g (gg * ^ £> # O If ^ct) #f| £ - a. - n > jjffl fl&<o 5$ ffi ) «0 tz »b K i> W m 

ct ? Kmm2tv&&o »iw^ itLi-e^^^fT *i& 

[ 0 0 3 0] 
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[ 0 0 3 1 ] 

^^^FH-^ >3r*.^- >t*m £m#«o id?ffit±, litll^^lt 

fcit*tLtb<Qm^<r>5MmkLXv>&mi>$m-rz> 0 iftHi 1 ^, bdnf gdnf 

> Bl Cal 1 -t rans reti noi c) j f z j ± co X~$>& 0 
[ 0 0 3 2] 

<ffl # g £ jS> g EStft *- * tz t> K ~ a - n >- £ # £ t± . a)#fg * m 

jo J: t^V £ tz \± if V T Kmt-f & <7>Kft%~ij:g?m 4 V**.**- htSIi*^ 
■T&o V-f fvx^li, EGF^ PDGF£ fc^^^ffl^^^&o gtfj&ti, j&JflL^ 
^flk£5^t«M£&XfI£^#& 0 #fl* r n vflM&fcjS^-r&ifr&fi, # 

[ 0 0 3 3] 

^T!5^M?tl^o JjfcfiB^fi. BDNF^ CDNF& j; NGF, £ (i*-*Lfc<£>*l^ 

rans reti noi c) $ £ j j % co "C* & 0 

[ 0 0 3 4] 
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[ 0 0 3 5] 
[ 0 0 3 6] 

[ 0 0 3 7] 
[ 0 0 3 8] 

■Sf>ft*@^>E*69*W rig(i#fl^?i - C*)2>J CW.R. Morse, Chinese Medici n 
e, Paul Hoeber, Inc., ^jx-a-^, I938){i, ^*#Tt- a - n > 

[ 0 0 3 9] 

fl&^?>5Mfc»i^ *i£*WiES tlfc lifr*) D.D. Prockop, Science 276:71-7 

4(1997) 0 g^^cK-e(i, t^hn?^f,^MfI#li, nnx-Mf 
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^D/Co R - F - PereiraP,^ Proc. Natl. Acad. Med. (U.S. A.) 95:1142-1147(1998 

ztitzmfamk<Dmm.^<o%mmm,<D&m*^z> tmnztitio G - Ferrari e, 

> Science 279:1528-1530C1998) o » ft p> ^#fl ffe *"T &*ffll&fi. f£JKt£5Mb 
^Stf, ?I^?tt7t^^iall<7)#^l*#HL^o £*b^ t: f BMSCcT) -y h %H£k 
^^mXii, ,ffll^c7)ftx.#ttCengraft1ng)^ ^gj,^ £ Xf&m*&. C fz 0 S - A - ^ 
zlp,^ Proc. Natl. Acad. Sci . (U.S.A. )95: 3908-3913(1998) o fjtx_#tj- <7)^ £ 

*tp> ^lEfl&fi, n*7 — yy&XTfy-i -fuy^?-f- y n^ti.fjifr's^MtS^tt 

dj^ttyco K. Vass, W.F. Hlckey, R.E. Schmidt, H. Lassman, Laboratory Inv 
estlgation 69:275-282(1993) o ^<7)#^T'ii, #flM^ 'JT^cli-^- 
n > Ifflia H ^bi" £ ^ t* ^ Se-T & 1* * (A & S *L & ^ o o 
[ 0 0 4 0] 

[ 0 0 4 1 ] 
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[ 0 0 4 2] 
[ 0 0 4 3] 

[ 0 0 4 4] 
[ 0 0 4 5] 

[ 0 0 4 6] 

> Sambrookf^ MOLECULAR CLONING: A LABORATORY MANUAL^ Cold Spring Harbor 
Laboratory^ ^ ^ - 3 - ^ (1989, 1992) ^ J; t/Ausubel t, % CURRENT PROTOCOLS 
IN MOLECULAR BIOLOGY, John Wiley and Sons, ^^^^-7^ ^ tj _ 9 > ^(1989 
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)fc -m~'$L 9 o P* 9-^£«£lJS&CPCR)£, PCR PROTOCOLS: A GUIDE TO M 

ETHODS AND APPLICATIONS, Academic Press^ -9- > ->'x rr\ # V "7 # ;V ~ T (1990 

;6 s &tj-*Ui\ Sambrookf,, 1989^ MOLECULAR CLONING: A LABORATORY MANUAL^ Co 
Id Spring Harbor Laboratory Press \z —m&J K IB® 2 3$ X U^gl^ lt# 4 - 6 
66,828^ ^4,683,202-^- ; ^4,801,531^ ; ^5,192,659^- ; £ j; # 5 , 272 , 057 

& 0 h y bV-t jfi^-fr i n-si tu PCR{i > i)f ^ DNA& J; y?mRNA@^ij 

*^f>«HJia^ffiOfci&^«M3i*L»*Crest]onit,, Blood 87: 3822(1996) ) D 
[ 0 0 4 7] 

esp,C|B). BASIC AND CLINICAL IMMUNOLOGY^ f§ g jjg^ Appleton & Lange^ y^ 
^ * - y , ^f*7l« C1994) ; ^ & K Mi shelly J; if Shi gi CM ) - SELECTED MET 
HODS IN CELLULAR IMMUNOLOGY, W.H. Freeman and Co. , - a - 3 - y (1980) n 

[ 0 0 4 8] 

j A y T y -fcj 

fi, »3S*I^ Ay v ^^(elisa)^ j; u;77^ CRIA) 

^Ay r^-b>f»i, #fr* «t Vft&XWlKit; < fs«$ *it^* 0 Wx-tf, *B 

^^3,791,932^- ; ^3,839,153^ ; ^3,850,752^- ; ^3,850,578^- ; ^3,853, 
987^ ; ^3,867,517^- ; f§ 3 , 879 , 262-Sf- ; ^3,901,654^- ; fj3,935 ,074^- ; f|3,9 
84,533^- ; ^3,996,345^- ; ^4,034,074^- ; ^4,098,876i§- ; ff|4,879,219J§- ; £ 
5 , 011 , 771%> £ X TfW> 5 , 281 , 521-5§- & £ 0? K Sambrook t, „ MOLECULAR CLONING : A L 
ABORATORY MANUAL^ a-jv^y 1; > - /t- , - - 3 - y C1989) £#HB Q 
[ 0 0 4 9] 
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\t, m.m±, fusmtfcitzo-tin, was, e^i^^<#^^^ fcml 

[ 0 0 5 0] 

:&&JKJ4> Harlowjg J: cjfLane, ANTIBODIES: A LABORATORY MANUAL^ Cold Spri 
ng Harbor Laboratory ^ a ~ )V Fx^'J > ^.o. — 3 — ^ (1988)^ J; 

^Borrebaeck, ANTIBODY ENGINEERING— A PRACTICAL GUIDE, W.H. Freeman and 

co.ci992)n-^^is®$tL^ x ? k, MM%Kmm<vmmm&fcmtk&ffiK x 

a, J:^Fab^ j;^F(ab') 2 £^#& 0 

[ 0 0 5 1 ] 

[ 0 0 5 2] 
[ 0 0 5 3] 

3$#> &><D ^ '7 y t — RNA^ t T , tlltttDNACcDNA) £ # 0 #c#<=DNA(± 
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-fc J: ^M?tL#^ 0 ifitfk *7t(itiL#79^^ > > it, UMK&MzsXtJ* 
[ 0 0 5 4 ] 

It, M^t^, Mfrm^Mto<D£iKm&XKRVW&m\:2*L&Z(&%itt: 
\tm%&fr<0&^ft<D—&mmWS<Ofc*>K-, Johnstone & Thorpe, IMMUNOCYTO 
CHEMISTRY IN PRACTICE, Blackwell Scientific Publications, y ? # — 

o MIii:iLtii, Harlow & Lane ANTIBODIES: A LABORATORY MANUAL a 
Cold Spring Harbor Laboratory Publications^ ^ jx — 3 — $ (1988)^ j; y?Borr 
ebaeck, ANTIBODY ENGINEERING- A PRACTICAL GUIDE, W.H. Freeman and Co.CL9 

tmv- a*, ^*Lf>i:E£? ft&^ 0 Mit, y * 

> ^y-4r\ 7;vtHr^f> > n - ^ > , h 'J f A % 14 C N 3 r> ^fcjfe «t 

[ 0 0 5 5] 

14 RNA) * fttelfc * J± 8fc3t ifclfem 4 fcttfcSR * tz it^- m~t ^ i m ± tefff 
Cw*.tf, ^'j^y^K, texzf^y'i- h\ JfttBftRN^ r y^-ty 

> V^77-, ^-/^ Ki iz\t^.-y^ K£3- KtSo BfcVMi, 
fcS&te^&filti, gflf^^a - Kt^o ll^^/cfei:, "Gene Therapy" A 
DVANCES IN PHARMACOLOGY 40, Academic Press, f^yxrf, # 'J 7 * T > 
1997£#HB 0 
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c&# & L < JU^^fc: J: LTM?Ji^ J: 9 ft^ffi 
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mmm) 
mmm 1 . -otr > 

3#/^#®j§^CDMEM)CGIBO)/BRL)^ j; o?10S6i> vj^Jfijfir/f CFBS)-^ 1 ; 1 fcflrJft 
U ^^^ffiCFicon-Raque Plus, 1.077g/m~l, Pharmacia)-e30^^1,000g-e^ 

cOj^Sfe^-C^L, 2000rpfir^5^M^d^lSILfco 2mM^jv^ > N 0. 

001^ ; p # h ^ ? y - jk yaa^ fc^jg. $ jtfc 

3>7^x>t/^C3|L > 'J -f V > CO. 25%)£ J: CJ^lnM EDTA^Jg^ t > 37 
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ng/ml com&<D ±&f& IHT- CEGF) £ f z & 5ng/ml <t) MS <D JM^S * fifeft HT" (™ 

-hLtzo i^^JESr, 3-5$^^ Ufco 
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^«7 9X3jg^fe|^*S*L^:J|fflJiaji, 5%BSA j. 9 > ^ 7 ^ ij 

y (100g/m1) N 7° \~Vy ~y Cputrescine)(60 ;U M) N 4 y -> a ij > (25g/ml\ 7"ny 
^■f n>C0.02^M), -bi/^^A (0.03^ M)^ 9-*s x 4 y&t Y ? > 

7s V^J A >$K0-5^MX 33 «t ^l-lOng/ml ^^jg^^o^CD^^-n yjfc&m 
l L <7)HM<7y 1 o^^iJg.^ a/c^.o.-n >fifegJ^^(N5)CKau1rnan & Barrett, Scie 
nee 220:1394, 1983)<7)#^T^, 35mmfcg^jni4^#y V- h$ltfc 0 f^^ 
*ifcfi£SSfl±, aa&*fi£fiH^CBDNF), y ij r fi*#g^ti? CGDNF)^ J: V 

tt«ftH^CNGF)-e^ 0 ^ 0 7-14 S ^, /^^CDBMSQi, J£! £g?-fb $ * 
^ y CttMli: & £ J: ^ ^olt *> tt£01£<7)-7 - # - ), - ^ - n 
m$KM CNeuN) N ^ n -> y Y. Kn^yy-t* CTH)^ J; V T JK» 9 > A 9 
gCGFAP)^^ $ %?y^?M*mJLLti 0 4%^<7)|ffli^\ ^*I*i^6^cpT« 

<b?tL?tt^, ~^-uym± tz\t9v rmm^m^^Ltzo ztib^mmt 

, CD40 tc |?|-$-& %fe<D J: o T^liE? ft & J; 9 , Rttfcfflll&J K frit L & 
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> a$yffii&v--r^ yy&m^x 253*HK5HR)Lfc 0 #26g-- kjv^^t 

^mt^ny^^y^^lLT, l&*ft<^ *) <?>&£l£l&* Lfc<, MW«Mx- 

flk^ V y y £ , 10 s <g coffllg CiLT 800^ UofgrfSm* K WMM L fc o &&*DI& 
y^-f-f >^ • ^ 7 h CMilteny Biotec, Inc, T ^ /S --y, -r3r^:0£ffiv^T 
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^#6<jlC{±, lO 5 ^®^ b - (9 , 200^ L(7) Seal ^;v^—y- }. . 4 ? 

^H*^r<7)^#«jfflJi&CBMSC^H*^t(')58^fl|Js£5*L4 Ltzo Mm* 

f)i^; 0 »M&^ 1/7 h * > 500 ^ L(7)lff(;Si?| L tz Q MS+/RS+# 9 A 4r , 5 
00/. MftHfJSE-CiSfe ?#■ L o flMi^ £ # 9 JSM L , IStfeWUBfe £ it a $ * 
o ^t, 500 ^ L ff*t3 HI 'J >^ L£ 0 *?A£-fer?l^*C*- 

AJ:i:t^7M, *7Ai:fx.fc^7yy>-^ffl^t, fctS-SHB * 7 9 * -> 
j-T^ h Lfco Scal^|ft3jLfcjfflil&*, 10ml PBSfc «fc OfSHBSA^fcAft-fco 

^i^ifil^-cWU ^7>fH L tz (2000rpm-c5^ ffl ) Q 2mM^;v^ 3 0.0 

o JgtftiJ'a V 7 y V - 1 1 Lfct, h 'J 7^ > C0.25%)j3 «fc CflnM EDTA-^3 

7r-c3^ra-f > tTMm^ff f>tf f,^ t^ 0 

mT^ffl-rSjtfeH^jg-r*^, BfcWAJi&fifcKH^CEGF), lOng/ml^^T 1 



(26) ^2 002-5 13545 

^tt^^K^ifc f±IUWMift*ki^ x. Wf^fflfe , * 7k (± ^ *l e, ^#fft 

nvjffliaCBMSOi:, $p£tt7ko D- 3 - Prockop, Science 276: 71-74(1997) 0 
[ 0 0 6 2] 

a^C0*^T'<7)^#^m, >f >«CRA)£ i^tSB^CBDNF GDN 

Fi 7ki*NGF)t t 2 tL7kBMSC^^TOffl^^P|-r-2>liE«*^^m L#£ 

[ 0 0 6 3] 

0j^** s i*L^<^lfflfla©^fb^i^»i-&^ir^ 38^jgi-&3t*^, bmsc^ 

J£*lilEI& ttt^^I tift&m 1 7k o BMSQ* , F5>^yx^^ "lacZ-7 ^ * (Jac 
kson Labs.)^t,#t,tt7k OT, iCv 7 X ii#|i#HJ3^^-e /? 9 ? hv-^-tf 
C^-ga1)^|^3Eai-^ 0 JacZ BMSCfi^ $fcfc*23ft £ frfc <£ 9 O -R- Sanchez-Ramos 
, P. Michel, W.J. Weiner, F. Hefti , Journal of Neurochemistry 50:1934-19 
44(1988))^ y7-9y^;^ >mC°- 5 ,« M )^ ^c^BDNFClOng/mD^-^tf^*^*^ 
-£\ W<Dft<D~?yx(&7 b16; Jackson Labs)^ LTkl^B^Mflk ^ L 

2lffit, ^a.-n>v-*-KHIi-*/?-ga1jaj|SI^ 
*U s #&mti&ik&<Dfc>bfc > ism^ZmfcLTtykmLtzo lacZ BMSC^£,<7) 

gl2A N 2Cj3 J:^2EF( 30 o^<|*^$tL7k|fflm), ~ U > * 7 fr* 

— ^WXfc^ffl^T, ~^-uy$$m&)®? ®^SlS^'l*CNeuN-ir) t c J: o 

TRSlLft, E12B^ 2D*5j:tf2Fji, g]2A^ 2Q3 J: O f 2E^-tLHP*Li:^j&-t-4NeuN-i 

r@ft-e^&ce-e^m$ti/c*B^) 0 ^2A-ea, 2 is <t a* 3 fc#-^#tt3 *l 

tzmmt, /?-gal-httIfla"C* «9 > 02Bn^S ft* J: ? fc, Neu-ir^|w|Etff||f&£ft 
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< /9-gai+-e(i!5r^o7t:o-e, EOTI6-r*o^o Wittf, IE^e-c^ 1 ± 
tf»jg-a.-n v-ei&o ^tBB^n, ig2E-e(±, 2 ~ 6 t#^#»t ktufclfflflfrU, 

[ 0 0 6 4] 

Tt^ BMSC£ 2HM, ->-*-9l^ y ->f V BKO. 5^ M) £ (i BDNFClOng/mD-e^a L 
>C6-0H DA)(7)M-iIfftftI«SL^c e-OH DACSigma; 2.5^ L, 

ISIIIJ K ~ 7 ■ 8rm k V - ^. - ;V Ctoothbar) (;J; 19 -2 . 4mrH~ .fe y j, ) j* ff & 0 0 6-0 
[ 0 0 6 5] 

fc-fey b LTTO^^V^t -el.2rrm, -C«gRK+2.7mn^ J; rj^jM £- 

5.2mmis J; t)ff-4.7rrm^*,ofeo 2 ^ 1<7>^tL-p*LCD&|t£ , IS 1 /« V^f J 
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[ 0 0 6 6] 

«fc O^^-fe^ £^^£^fcS2£t#(Histciriouse Kit, Zymed)£jBv*-c 
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, 6-oh da#;3£& J:^^(^atfi[**iai£^Si*^fcS**^ir-9 ^Stsfc 

/hi, mmn^m, »u it, ms, ffi®&£^-TM«, ^h^t^-'j 

C0/5-gal+|fflm^^L^C|ll3A, HfefflS^ i3 «fc tf^ I >„ 0^a1+ BMSQjffljj&ji, 
4C) 0 BMSC^^-f^^ ^j^j; «J^V^»^^(4, llflflftJV KSL 
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mm m m m ~ a - n y k «t o Tf n /a $ ti& nmm&m w -e& & 0 mu^mm i> , 

Mia^«^^^-ga1+^^g £ftk<a*ffllfr{±. NeuN-ir^^ 

[ 0 0 7 1 ] 

^ + -e - - a ^ gii * ~r & p -g a1 i* > ^-^^m^mm -?m 

'bm<ozf)\'*y ^-m^m^<D ^-Qa]+mm±, ^p-z-^Mft^-c^^t btitz 
tree #§ira?>#$i;* b u*?mm<D^-%-x~&&, y * yv^t^yKm-r 

[ 0 0 7 2] 

p -ga.l+Mm<V h-? ;v^c£s <£ CK- a.-n>^-* - NeuN^f^-^ ^ -ga1+|g 

^~uy<DW^&, SO^mfft^^^^if co^^JDf^&COptical Dissector me 
thod)£ ffi V>T«L*:o BMSC^C^-gal+XlW^ m®, II^J; c^SjBSWS 
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;v1acZ0fl&# TyyYte&Tfy-? S^HslEmCNeuN+lacZ)^, ^ ; N=K, x V(r 
ef)=2Q/C2PxvCdis))xV(ref)[^ t ^ > S Q{^ #JM#^<^SOBfg|t£-e# ? 
>- b Z tlfc — a. - X3 > V) , v(dis)f^ %}ffl%s-V>M $ (9.25^ m) 

[ 0 0 7 3] 

^itFS^Ht^^l^ ^#t^fl±-C(4. i^^^^oTto NeuN-ir^^B#^ 
IL/c/J -9^ +|H |^<7) / s° - -fe > -r - V f4 , fl IIW 0# 43 (7) 58 . 6^ ^ pfj CO 89% 
4 -e<7>$£ffl-e&o*:o H Jf is .£ t^VTAcfi -^TH-i r-^ |wj B^fH ftfe £ fiti pS^mmcD 
fP#{4> W^3^lti:iK^^?tifc 0 SK#T?™*Hl#3&3iL7i:/? 
-gal -Hfflfl&<7) /<? - -fe > -r - S> (4 , 6-OH DAm <r> % t 12 ■ 9%, 69 . 7%-e & 

i&C0^--fe>^- V7^\ ^^j-el9.8% A ##j«-c50%-c& O 7t 0 *JK*0*Bfl& 
CO h-^;V^cco|f«{4, #fit^*b 1 >r mk<Dm&U V y VtktmLtzt 3 

cr)18%^^i- 0 3^flgt> ^liUl^^/J-gal+IHia^O f-^Hl±, sfjSjtTlS 

^ (PCNA-i r)^\ BMSC^s - a - n > Sr-KSS L * *l P> coH^-C^ai $ ft 4 

[ 0 0 7 4] 
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* jv co $ ji tz + c^Mjfli^v: ^fli^feeei k &$b-r j£t ^ 3 *i ^ ^\ « 

fc e E.Y. Snyder f J> ADVANCES IN NEUROLOGY f§72^: NEURONAL REGENERATION, 
REORGANIZATION , AND REPAIR. (F. J. Seilft), Lippincott Raven, ?-r)i<y 
4 T , 1997 Q 

[ 0 0 7 5] 

jftofeS fc»iSjftil4fclHI1- *^Kfi. &fflftKV?-s4 ym&£ 

. Nat. Acad. Sci.CU.S.A.)95:3908-3913Q998) o 
[ 0 0 7 6] 

>niS ctc^BDNF^-^BMSCtff^a^^ Mtl>*tl?^ #g£>- a. - n > 

%> mmi± ^tt^> #ffll&^B * > * 1 i £ ti 1/ -tr -7°^ - col&m^r & £ t £ 

IS^i-So -titt, #M«jBi«^W LTBMSC^Sfnttco^ *-XASrffif?£1-* 
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[ 0 0 7 7] 

ffico v - # - -etl^ 2 ft BMSC^ ffl Tff * =b ft fc CTffic^ttM 7 * «fc 

[ 0 0 7 8] 
WJ4. SSj^cP^ISE 

y (wobbler)j v)7, (JAX 1abs)(^ /hJ|J(^ 7° ;V^r > iJfflJS&*« 3 i 

■2> o 

[ 0 0 7 9] 

i^^SlKb^ft^BMSCC^iacoJ; ^ iftt,(7)i|j%<7?IiH 6iSftTifH$it 

&o h-^^l2E<^MilM£ J:tfl2E<7>IE')£Sfr&S:, ^ft-Tftc^M 
Hf^tSo S&fcO^frli, LacZ^^^^feo^^Hil^^ft^BMSC^^it, 

[ 0 0 8 0] 
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tSiti:J:o"CSeitS 0 Sfcfc, ^9 tf- A_h-e<7)^C2 ^<T>-f^ v 
[ 0 0 8 1 ] 

«t «j So > ^jffljaan * ^ - * - a. % n> x > v ^^js^tt-e 
*4o # ;v tf > v y -c iwi iMf$ $ ti £ /? -gai +01^0 tm^ ia , ^r#^f ^ * ffl 

[ 0 0 8 2] 

i&tfU i3 «fc 0 J d)|g E ^^^^^g^.CBDNF)y^^RAt t 4> £ -f > * a ^- h L 
[ 0 0 8 3] 

& x *> k m^xs-m ztitzo ±.m * > k sis l , 77x3c/ 
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£b#fSMf4, 3*^^j*^CDMEM, GIBCO/BRL)i3j;^10^FBS^ ffi 

: 1 K^sMZ it, ^jg^j£CFico"l"l-Paque Plus, 1.077g/m1, Pharmacia) 

•^30^ W l,000Xg-^Jt^Blt/c o ±m&*V ! ftm*M&L, 1^ CF 

[ 0 0 8 4] 

v7^#?t£, lOnl PBS& i^S^SA^AtL^o £ <7>i£ it L 

. S>L^BlL^C2000rpm-e5^ W ) o *fflfl&£, M^/l/* 3 >\ 0.0013^ jv # ^ 

^-T^^ t Hi t)#iifflS^i*L/; 0 Igilll** 3 V 7 )l/x > - L t , 
g^-CEGF)^ 10ng/m~l£ ^{ijfli/J^fi^^gH-? CPDGF) Sng/ml^^tj^ J; i : 

O 

[ 0 0 8 5] 

F, CDNF^ ^jiNGD^ io*^J£Lfc#j|SiiSIJ$ttlCN5)^^T^, 35rnnJg^]E 
, 7^ "rn^^^^M-ci->fcC|H5A(fi^Q) 0 7~14h^, /I?>Srv»|fi#C<2ao 
t!o^,ffliMk^^#fii. ^^^^-irftua&CigsB), NeuN-inmjjacigso^icrGF 

AP-i r$fflJ3& 5DD <7?#^ * L 0 RA& «fc ^BDNF^ ^i;^ 
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[ 0 0 8 6] 

iiNeuN^ x O^GFAP)^ £ O^fitx I- n vlfflflfrv- # - ^ 7n * y" ^ > 

£ , ^x^r^n?f Wis <£ &$Ll§mMk¥T-frffi L 7t Cm 6 ) G 7 ^ ^ 9 > 

20r*1 Tris/HCKpH^.0)^ 0.2rrM EDTA^ 39iWom'det P~40^ 2mM ^JVh^^y" 
- h , 50mM NaF^ 1CM1 tf n V f'J^i, 100r*I NaC\ ^ j; ^rrfl^ ^ ig-10 

^ 9T 7"n ^ > jo X O'n ^ 7^ y Z^frimmMMffim^x-feM b £<> 2R_h 

-e%M^>^a^-y 3 >t, ^ > ~7°;V £ 14, OCOxg-e 15^^,^)11 L , ±'/f 
£i|a6*io T'Jn-b£. h - y ;vSFJKfP#CBno-Rad T v ^ K|5£* 

y-eSDA/PAGEn j: 19 ^ l , m^lfrK J: »j - >n * ;v n - * 7 * /i/ * - fcf* L 

fc„ *JL#C0^#^^|g^^, 3%BSA^ HU2 B^W-f ^^a^-htJttCJ: 

a y ^ n 7 y 7 g£# v> Tfr * 7* n -7 h * if SiKK^^ CE 
a, Amersham)^ j; 19 Jggg S *fc 0 ffil&^*77-tr- FtO^x^j'^/n y b Cd 
6 ) (i , BDNF+RA+N5C* 9 A 4)^ n ]s BMSC^ £ V> X * 7> <f- V -i r£ J; 0?NeuN-i v<d 

[ 0 0 8 7] 

y-fr^tiot £-86 3 tt fflflS,* , ~ a - n 7 iMi^itti (N5D<e>##t ^ 35 

lOO^g/ml)^ /hVy^C^M)^ >f y ~> a ij > C25^ g/ml)^ ^n^^n>(.0 
2^M) N -trV-iy A C0.03^M) % Vfy ^ vf J f 7 >^ Vf7 ^ > 

SKRAXO.S^M), £ j; y^o^O-^-n >fijtSH^-^f£^^ 1 o^^ftl-10ng 
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[ 0 0 8 8] 

RA& =t CFBDNF-cJU-fk $ fi V ^ X BMSQ± , EL5^B 9 y h US 3 *l* 

- a - n > ^liiam t m mmm l?z 0 t > BMSC £ , ±ia^& ^f^tisit, 

fflJife*, 10 ,« MaUK<^^3fc*ik"-fe^ f77*- Ccell tracker)"C5-^ nn^fjV7 
;V^Hr-f>y7^T-f, Molecular Probes, Inc.)"?&Mfe L, 3 H It 

RAC0.5^M)+BDNFC10ng/m1)^f^t^ o H>H Wigf* Lfc18fc, NeuN . GFAP > * * 

7A-7F£^BB 0 m 7A(± , -a.-n>^-#- CNeuN) £ mi- £ *BJ|&<*5&gyS#te £ 
jjk-to E|7B|±, ?V T«Hfl&v-5&-CGFAP)Sr^i- 0 H7Cfe J; tf7D(i, S-fefim^ 

7E^j;i/7F|i, -E^m?*tfc«aia*^i-o JUfclS^ £ i , NeuN-ir$aj|£c9 2 
o liBMSC^a^cr) 4, V) , GFAP-i r#fflfl£c7) 1 o (±BMSC|b^ct) & £>-e& & 0 £ ft 

[ 0 0 8 9] 

7 h * fc *LfcLacZft||ftBMSCj±, NeuN-ir£s £ tf^-ga 

$ *L ~ a - n > fl-fb L o 

[ 0 0 9 0] 
WJ7. >f >fcTs}? 

v ? * lacZ BMSC£ % ^ t> 6-0H- KV? 5 > "CtfiSMfc; Hfc5fh ©Ittgft 3 ft 
fclMMfcfc «t U^tftSSfl: 7 7M: J&fit LtZo l&£Zf3 irMfe, 7 v b K 

al ^ j: it) x 14 "7 1> * ±g|a^^WjLS * -< 7 I K ft i" £ Sl^ ^ * ifofc H 
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[ 0 0 9 1 ] 
[ 0 0 9 2] 

RA& «fc O f BDNF- t? .||]^^tL/cBMSqi > - a - n > * - U ^bn^£s 
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[ 0 0 9 3] 

ftO^tfiOTli, 7>frh<D ft -ga1+ BMSC > £ j tfv ^ ^ ft 

BMSC£^ ^^^PKH26CSigma, Inc.) £ £ -fe ;v b 7 ^ # - * 1/V v (Molecular P 
robes, IncOT^jfrfcift Lfc„ $*tt^£2iSW^ ^BMSQi, ^ffi§Pf£^ 
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/h£B# it > ^"N-" 1 ' r i3 «£ tfGFAP-i j; $ £ - # - Sr&giT & £ t * S3 L 
fcC|g 8 * JlO* 9 )o ^PKH^-eflft^ tifc^^^BMSC^, - a - n > ^ - * - Neu 

GDfc^-e&So iSff{i> Zeiss LSMsio^t^^^^^ - > y^MM* m^xfr &o 
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